Hypnotherapy is considered as a promising intervention for irritable bowel syndrome (IBS), but the evidence is still limited. The aims of this study were to conduct a systematic review and meta-analysis to estimate the efficacy of hypnotherapy for the treatment of IBS.
Introduction
Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder characterized by recurrent abdominal pain or discomfort associated with altered bowel movements. 1 IBS can be diagnosed only when there is no objective evidence of an underlying organic disorder. 2 It is one of the most common bowel disorders diagnosed by gastroenterologists. 3 The impact of IBS on quality of life (QOL) is as strong as that observed in other serious disorders such as congestive heart failure or chronic renal failure. 4, 5 Treatment options include reassurance, dietary modification, and pharmacological treatment. Current pharmacological treatments such as bulking agents, antispasmodics, and antidepressants focus mainly on controlling the symptoms of IBS. However, both pharmacological and conventional options are unsatisfactory in general. [6] [7] [8] Many IBS patients have psychological symptoms such as anxiety and depression, 9 which provide a fundamental rationale for psychological treatment. A number of studies have been conducted to evaluate the effects of psychological treatment for IBS. 10 Among them, hypnotherapy has gained popularity after the first randomized controlled trial (RCT) in 1984 demonstrating notable benefits of hypnotherapy. 11 Several additional studies have also reported benefits of hypnotherapy in treating gastrointestinal symptoms and QOL of IBS patients. [12] [13] [14] [15] [16] Previous systematic reviews to prove that there are statistically significant benefits have been based on pooled results of research on the effectiveness of hypnotherapy for IBS patients. 17, 18 These reviews concluded that, although a number of studies have shown a beneficial effect of hypnotherapy, insufficient evidence existed to recommend widespread use because of limitations in the sample sizes and methodological flaws. From these conclusions, the National Institute for Health and Clinical Excellence guidelines noted that hypnotherapy is a promising intervention for IBS but the evidence remains to be limited. 19 These uncertainties justify a systematic review and meta-analysis to determine whether hypnotherapy has significant beneficial effects in the treatment of IBS. Well-designed RCTs have been conducted, but there is no ongoing RCT; this prompted us to update the previous review. We conducted a comprehensive review of RCTs to estimate the efficacy of hypnotherapy for the treatment of IBS.
M aterials and M ethods

Eligibility Criteria
The inclusion criteria in this study were specified in advance and followed the population, intervention, comparison and outcome(s) (PICO) study design: patients who had been diagnosed with IBS as the population of interest, given hypnotherapy as an intervention, or given any other conventional treatment or no treatment for comparison. Outcomes were overall gastrointestinal symptoms, individual gastrointestinal symptoms (abdominal pain, constipation and diarrhea) and QOL, which were measured as scores. Any studies that reported at least one of these outcomes were included. Only RCTs were included in this meta-analysis to provide more unbiased information than that obtained from other study designs. There was no limitation on publication language, study size or study setting. Patients were not otherwise restricted by age or ethics. Studies that included a comparison between different types of hypnotherapy were excluded.
Search Strategy
A literature search was conducted using MEDLINE (PubMed), Embase, PsycINFO, and the Cochrane Central Register of Controlled Trials (CENTRAL database) from January 15, 2013. The search was performed using the Medical Subject Headings (MeSH): "colonic diseases," "colonic diseases, functional," "irritable bowel syndrome," and "hypnosis." Other free-text search terms used were "irritable bowel syndrome," "hypnotherapy," "hypnosis," "mesmerism," "imagery" and "autohypnosis." Search terms were adapted according to each particular database. The strategy was refined further by a local health care librarian to ensure a good balance of sensitivity and specificity. Electronic searches were supplemented by manually searching the bibliographies of eligible clinical trials and previous systematic reviews.
Study Selection and Data Extraction
Two authors (H.H.L. and Y.Y.C.) independently screened the titles and abstracts of the papers identified by the initial search for relevance to this review. We retrieved the full text for any citation deemed potentially eligible at this stage. Two authors then separately assessed full articles using predetermined inclusion criteria to exclude irrelevant articles. Any disagreements regarding study inclusion were resolved by discussion. Data from the in- Searches of 4 of the electronic bibliographic databases initially identified 139 potentially relevant citations. Two additional studies were found by cross-referencing. Our search strategy identified 98 citations after removing duplicates, 30 of which were retrieved for full-text assessment, and a total of 7 RCTs ultimately fulfilled our inclusion criteria (Fig. 1) . 11, [20] [21] [22] [23] [24] One study reported 2 RCTs being conducted on different settings in one publication. 20 One of the studies that we initially excluded was published only in abstract form. As we were conducting our meta-analysis, advance online publication of this study was reported in February 2013, so we have included it in our review. 24 Agreement between authors for trial eligibility was substantial (k statistic = 0.79).
Quality Assessment
Two authors independently assessed the methodological quality of the included trials using the risk of bias tool recommended by the Cochrane Collaboration. 25 This included random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, assessment of incomplete data outcome, selective reporting and other sources of bias. For each trial, the risk of bias was reported as "low risk," "unclear risk" or "high risk." Disagreement was resolved by discussion.
Data Analysis
All the assessed outcomes were continuous variables. Although the studies included in our review reported similar outcomes, various measurement instruments were applied to calculate the scores. The mean change in the outcome score was calculated and used to compare these outcomes by subtracting the baseline score from the score after treatment. The standard devia- tion (SD) is needed for use of the change score in a meta-analysis. One trial presented the standard deviation of the changes in their report. 20 From these data, we calculated the correlation coefficient by using the following formula. We also used the following formula to calculate the SD of the change by using the correlation coefficient in the studies that did not report this value. Meta-analysis was performed using the software Review Manager version 5.2.3 (RevMan for Windows 7; the Nordic Cochrane Center, Copenhagen, Denmark) provided by the Cochrane Collaboration. Meta-analysis was performed using a fixed-effects model and a random-effects model for each outcome, and the analyses were compared. A P-value ＜ 0.05 was considered significant.
Statistical heterogeneity among studies was assessed using the χ 2 test, defining a significant heterogeneity as a P-value ＜ 0.1, and was quantified by measuring I
2 . An I 2 value ＞ 50% suggested significant statistical heterogeneity. The fixed-effects model of meta-analysis was used in the case of statistical homogeneity, whereas in the case of statistical heterogeneity, the random-effects model was applied. Analysis and reporting followed the Preferred Reporting Items for Systematic reviews and Meta-analyses (PRISMA) guidelines. 27 Forest plots of SMDs for the assessed outcomes with 95% confidence intervals (CIs) and funnel plots were generated. The latter were assessed for evidence of asymmetry and therefore possible reporting bias or publication bias. 
Results
Description of Included Studies
The characteristics of the included studies are shown in Table 1 . A total of 374 patients (74 men and 300 women) were included in this meta-analysis: 191 patients were in the hypnotherapy group and 183 patients were in the control group. Gut-directed hypnotherapy (GDH) was applied to the patients as an intervention in all 7 trials. The frequency of this intervention varied from 5 to 12 sessions, and the duration of each session varied from 30 to 60 minutes. Three of the included trials used the Manchester protocol for GDH. 20, 24, 28 Moser et al delivered GDH in group sessions. 24 Four trials performed GDH with usual medical therapy or supportive talks and medical treatment. 20, 23, 24 Various methods were used for the control groups. Four trials monitored symptoms only in the control group, [20] [21] [22] [23] and others provided supportive and medical therapy.
All trials included as outcomes IBS-related gastrointestinal symptoms. QOL was assessed in 4 trials. 20, 23, 24 No adverse events were reported in any trial.
Risk of Bias
The quality of RCTs included in our review was assessed by the Cochrane risk of bias tool (Fig. 2) . Selection bias was shown in one trial because its method was not optimal for ensuring adequate allocation concealment. 21 Performance bias was high in all trials because it was not possible to blind participants and therapists in this type of intervention. Attrition bias was high in 2 trials. 23, 24 Other type of bias was high in one trial. Four trials used intention-to-treat analysis, 11, 20, 24 and the others did not.
Effects
The data for 6 of the 7 included RCTs were pooled for analysis. [20] [21] [22] [23] [24] The data of one study were not available for analysis after we tried unsuccessfully to correspond with the author.
11
The outcomes were evaluated at 3 months for short-term effects. In the cases of short-term effects, although some studies reported their results at 2 or 4 months, we regarded them as the same period as 3 months. The long-term outcomes were measured at 1 year.
Abdominal pain
Four RCTs reported an abdominal pain change score. Three reported it at 3 months, 20, 22, 23 which showed a significant difference in favor of the GDH group (SMD -0.83; 95% CI, -1.65 to -0.01; P = 0.050) (Fig. 3A) . The random-effects model was used because there was considerable heterogeneity (I 2 = 77%, P = 0.010). Based on Cohen's categories, the effect size of the abdominal pain change score at 3 months was large. The abdominal pain change score at 1 year was reported by 2 of the 4 RCTs. 23, 24 Meta-analysis using the fixed-effects model showed a significant difference in favor of the GDH group (SMD, -0.53; 95% CI, -0.90 to -0.15; P = 0.006). However, there was considerable heterogeneity (I 2 = 84%, P = 0.010). When the randomeffects model was used, there was no significant difference (SMD, -0.52; 95% CI, -1.47 to 0.44; P = 0.290) (Fig. 3B ).
Constipation and diarrhea
The constipation change score was reported by 3 RCTs. 20, 23, 24 Two of these 3 trials reported this score at 3 months, 20, 23 and this value did not change significantly (SMD, -0.12; 95% CI, -0.49 to 0.25; P = 0.520) (Fig. 4A) . The constipation change score at 1 year was reported by 2 of the 3 RCTs. 23, 24 Meta-analysis showed no significant difference (SMD, -0.33; 95% CI, -0.70 to 0.04; P = 0.080) (Fig. 4B) . Meta-analysis of the diarrhea change score at 3 months was reported by 2 RCTs, 20, 23 and there was no significant difference (SMD, -0.36; 95% CI, -0.74 to 0.01; P = 0.060) (Fig. 4C) . The diarrhea change score at 1 year was reported by 2 RCTs, 23, 24 and the meta-analysis showed no significant difference (SMD, -0.16; 95% CI, -0.52 to 0.21; P = 0.400) (Fig. 4D ).
Overall gastrointestinal symptoms
Four trials attempted to measure the overall gastrointestinal symptom score in IBS patients (Table 2) . Different studies used different assessment tools, and these studies were not eligible to be combined for the meta-analysis. Three trials showed that the hypnotherapy group had greater improvement in the overall gastrointestinal symptom score at 3 months compared with the control group, whereas the difference in the symptom score did not differ significantly between the 2 groups in the other trial. Only one trial reported the result at 1 year, and there was no significant difference between the hypnotherapy group and control group. 23 The studies by Lindfors et al 20 (studies 1 and 2 in Roberts et al used an IBS-specific QOL measure 13 and found no significant difference in QOL scores between the hypnotherapy and control groups at 3 months and 1 year. 23 Study 1 of Lindfors et al 20 used an IBS-specific QOL measure 29 and reported a significant improvement at 3 months in the GDH group in the dimensions of mental health, sleep, energy and social role versus baseline. 20 This improvement was maintained significantly at 1 year, and additional improvement in emotional functioning was identified. However, there was no significant difference in the changes in QOL at 3 months between the GDH group and control group. Moser et al 24 used an IBS-impact scale, a disease-specific documentation of the impact of IBS on patients' lives. 30 In this study, the hypnotherapy group showed a significant improvement in IBS-impact scale scores at 3 months and 1 year compared with the control group.
Discussion
We reviewed 7 RCTs with a total of 374 patients that compared hypnotherapy with various control treatments to examine whether hypnotherapy as treatment for IBS would have sig-nificant beneficial effects on gastrointestinal symptoms and QOL. This review is the first study to conduct a meta-analysis of the efficacy of hypnotherapy in IBS patients. This meta-analysis revealed that hypnotherapy significantly improved abdominal pain, at least at short-term follow-up. Hypnotherapy also provided benefit for overall gastrointestinal symptoms. However, evidence for the long-term efficacy of hypnotherapy is lacking because of an insufficient number of studies.
Our search strategy was comprehensive in that we used 4 databases, distinct inclusion criteria and the Cochrane risk of bias tool for each trial. The previous reviews included insufficient evidences because of the small number of RCTs and methodological flaws. 17, 18 Our study provides more reliable evidence by including 3 recent well-designed RCTs. Randomization is especially important in trials of fluctuating diseases such as IBS, since recruitment of patients to a trial usually occurs during a period of increased symptomatology. 17 The current study included only RCTs whose aim was to establish the effectiveness of hypnotherapy. The calculation of a summary measure of effect had been difficult because of heterogeneity in the outcome measures in the previous reviews. Likert scales of different grades were used to obtain scores for abdominal pain and symptoms of defecatory dysfunction in individual trials. In this meta-analysis, we used the SMD as a summary statistic for studies that assessed the same outcome but measured it with different methods.
In this meta-analysis, the potential benefits of hypnotherapy in treating constipation and diarrhea were not verified because of insufficient power and internal validity. In addition, patient-reported ratings of changes in bowel habits were not able to delineate adequately whether any benefits were achieved in all of the important subconcepts (i.e., urgency, stool consistency and stool frequency). Further trials should include a predefined definition and grade for bowel habits such as the British stool scale to evaluate benefits precisely. 31 GDH involves hypnotic induction by using a variety of techniques, including progressive relaxation, followed by creating imagery related to symptom control and normalization of gut function. The mechanism through which hypnotherapy improves abdominal pain in IBS patients is not well understood. Hypnotic reduction of somatic pain is thought to reduce the activation of certain areas of the brain, which appears to be exaggerated in IBS. 32 It is also assumed that hypnotherapy normalizes visceral sensation, decreases colonic phasic contractions, and reverses negative thoughts of IBS patients about their condition. [33] [34] [35] Although 3 more RCTs were added in this meta-analysis after the last systematic review, the number of included studies was too small to draw firm conclusions. The control groups varied somewhat between studies, from no treatment to supportive therapy; however, separate comparisons of the different control treatments were not conducted because of the limited number of included trials. Difficulties in blinding because of the nature of the intervention also contribute to the potential for performance bias.
In conclusion, hypnotherapy may be a useful and safe therapeutic option for refractory IBS in short term. More high-quality RCTs are needed for evaluating the long-term efficacy of hypnotherapy. All of the included studies targeted refractory IBS; therefore, the beneficial effects of hypnotherapy cannot be generalized to all IBS patients.
